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Abstract
Hyperthyroidism is associated with increased morbidity and mortality from cardiovascular disease [1]. Thyroid hormones signifi-

cantly affect the cardiovascular systems. Both Heart and blood vessels are affected through genomic and non-genomic mechanisms.
Tri iodothyronine (T3) the active thyroid hormone directly initiates the transcription of specific and non-specific genes acting on
THR in the nucleus [2].

Non genomic effects of T3 are exerted on the plasma membrane, mitochondria and sarcoplasmic reticulum of cardiac myocytes.

Hyperthyroidism causes a spectrum of hemodynamic changes in the cardiovascular system like increase in heart rate, cardiac

output, stroke volume, myocardial contractility and Left Ventricular mass [3]. Atrial fibrillation is a common cardiac manifestation of
hyperthyroidism. Even subclinical hyperthyroidism has been also associated with an increased risk of atrial fibrillation [4].

In patients with pre - existing heart disease, the hyperdynamic circulation accompanying hyperthyroidism will further impair

cardiac function leading on to congestive cardiac failure, worsening angina, atrial fibrillation and thromboembolism [5].
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Haemodynamic changes accompanying hyperthyroidism
Hemodynamic effects of hyperthyroidism are due to direct ef-

fects of thyroid hormones on the heart and blood vessels. Hyper-

thyroidism causes an increase in resting heart rate, systolic blood
pressure, blood volume, left ventricular mass, stroke volume, left

ventricular ejection fraction and cardiac output [6]. Excessive

amounts of circulating thyroid hormones lead on to increased
myocardial oxygen demand [7]. Increased stoke volume and increased heart rate leads on to a massive increase in cardiac output
[7,8]. The cardiac output may be increased to 250%.

Apart from direct effects of thyroid hormones on cardiac mus-

culature and functions, some important changes are seen in pe-

ripheral circulation as well. Triiodothyronine (T3) causes relaxation of the vascular arterial smooth muscles cells leading on to

vasodilatation and fall in systemic vascular resistance. Thyroid hormones also increase the generation of NO by the endothelial cells

contributing to vasodilatation and further fall in systemic vascular

resistance. In addition, excess thyroid hormone in hyperthyroid pa-

tient increases the metabolic rate which leads to increased oxygen
demand of the peripheral vascular tissue. The fall in peripheral vas-

cular resistance further increases the heart rate and also increases
the blood flow to certain organs like skin, skeletal muscles and
heart. Peripheral vasodilatation leads to fall in diastolic pressure
and a consequent widening of pulse pressure.
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Cardiac manifestations in overt hyperthyroidism
Palpitation is the most important cardiac symptom and oc-

curs in 85% of patients suffering from hyperthyroidism. Palpita-

tions occur due to an increase in heart rate as well as an increase
in myocardial contractility [9]. Dyspnoea on exertion and exercise
intolerance occurs in 50% of patients. They occur due to inability
of the patient to raise the cardiac output and also due to weakness
of skeletal and respiratory muscles.

Cardiac auscultation reveals a first heart sound which is fre-

quently accentuated and an accentuated pulmonic component of

second heart sound. Systolic murmurs are frequently auscultated.
These murmurs occur when increased amount of blood is rapidly
expelled across the aortic valve. In addition, systolic murmurs in-

75

ume. Hyperthyroidism is associated with a marked reduction in

the peripheral vascular resistance which leads on to a fall in dia-

stolic blood pressure [15]. Restoration of euthyroid status in these
toxic patients will lead to normalization of systolic hypertension.

Pulmonary hypertension and right ventricular dysfunction associated with hyperthyroidism
There have been scattered reports of thyrotoxicosis being as-

sociated with pulmonary hypertension, right ventricular failure

and tricuspid regurgitation. These cardiovascular findings revert
back to normal once the patient becomes euthyroid. The possible
reasons for isolated right ventricular failure could be increased
blood volume leading on to right ventricular overload, partly due

to increased cardiac output and venous return [16]. The hyper dy-

dicating Tricuspid regurgitation or mitral regurgitation can also be

namic circulation leads to increased pulmonary arterial pressure

increased incidence of mitral valve prolapse [10].

tion. Once tricuspid regurgitation occurs, the increased volume

noted. These systolic murmurs usually disappear once the euthyroid state is restored. In patients with Graves` disease there is an
Rhythm disturbances in hyperthyroidism

The most common rhythm abnormality in hyperthyroidism in

sinus tachycardia. A resting heart rate of more than 90/min is seen

in approximately 90% of patients suffering from hyperthyroidism
[11].

and right ventricular pressure [17]. As a result of which right ven-

tricle becomes dilated and causes functional tricuspid regurgita-

overload causes further dilatation of the tricuspid annulus. It is

important for us to remember that when we come across a case
of isolated and unexplained tricuspid regurgitation and right heart

failure, hyperthyroidism should always be considered in the differential diagnosis.
Serial

Haemodynamic changes in patients suffering from

No

hyperthyroidism

hyperthyroidism [12]. It is more common in males, and its inci-

1.

Increase in heart rate (due to increased symphathetic

also occur in patients suffering from hyperthyroidism. Ventricular

3.

Increase in stroke volume (due to increase in preload

5.

Peripheral vasodilation

Atrial fibrillation is the most common cardiac arrhythmia asso-

ciated with hyperthyroidism. It occurs in 10-15% of patients with

dence increases with increasing age [13]. Apart from atrial fibrillation, atrial flutter and paroxysmal supraventricular tachycardia can

2.

presence of an underlying heart disease which also needs to be in-

4.

tachycardias rarely occur, but when they occur, they suggest the
vestigated.

Atrial fibrillation is a major cause of morbidity and mortality in

elderly patients with hyperthyroidism. It may lead on to heart failure and/or thromboembolic events especially in elderly patients

6.
7.

tone)

Increase in cardiac output

and reduction in afterload)

Increase in myocardial contractility
Decreased renal perfusion

Reduction in peripheral vascular resistance

Table 1: Haemodynamic changes accompanying hyperthyroidism.

and those suffering from other co morbid conditions. It is impor-

Conclusion

Hypertension

the circulatory system. There is an increase in total blood volume,

tant to note here that even sub clinical hyperthyroidism can cause
atrial fibrillation [14].

Hyperthyroidism is accompanied with systolic hypertension,

more so in elderly population. Systolic hypertension is due to the
inability of the vasculature to respond to the increased stroke vol-

Hyperthyroidism is accompanied by profound alterations in

stroke volume along with a decrease in systemic vascular resistance and an increase in basal metabolic rate together resulting in a

hyper dynamic circulation [18]. Untreated or severe hyperthyroidism may be associated with complications like congestive cardiac
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failure, atrial fibrillation or exacerbation of angina. Restoration of
euthyroid state is of utmost importance in treating such patients.

Sinus tachycardia and atrial fibrillation are the most frequent cardiovascular signs of thyrotoxicosis, and all elderly patients with

atrial fibrillation should always be tested for thyroid function tests
to rule out overt as well as subclinical hyperthyroidism.
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